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disorder in main residue; R factor = 0.063; wR factor = 0.199; data-to-parameter 
ratio = 19.7. 



Experimental 

Crystal data 

C60H76CI4O12 
M,= 1131.01 
Monoclinic, P2^/n 
a = 12.4190 (5) A 
b = 26.1925 (11) A 
c = 19.1638 (8) A 
= 107.407 (1)° 

Data collection 

Bmker Kappa DUO APEXII 

diffractometer 
Absorption correction: multi-scan 

{SADABS; Bruker, 2006) 
= 0.945, r„„ = 0.960 

Refinement 

R[F^ > 2a{F^)] = 0.063 
wR(F^) = 0.199 
S = 1.05 

13698 reflections 
694 parameters 



V = 5948.2 (4) A^ 
Z = 4 

Mo Ka radiation 
jtt = 0.26 mm^' 
r = 173 K 

0.22 X 0.18 X 0.16 mm 



37389 measured reflections 
13698 independent reflections 
8473 reflections with / > 2a{l) 
Ri„, = 0.037 



12 restraints 

H-atom parameters constrained 
Apmax = 0.61 e A-' 
Apmin = -0.60 e A"' 



The title compound, C60H76CI4O12, has a macrocyclic structure 
and both the upper and lower rim have disordered atoms. 
There are no hydrogen bonds or Jt-Jt stacking interactions in 
the crystal. 

Related literature 

For applications of resorcin[4]arenes, see: Asadi et al. (2011); 
Yong et al. (2010); Balasubramanian et al. (2007); Misra & Liu 
(2007); Dickert et al. (1997). For structural information, see: 
Wiegmann & Mattay (2011). For the synthesis of tetramethoxy 
resorcin[4]arene, see: Mclldowie et al. (2000). 
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Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 
(Dolomanov et al, 2009); software used to prepare material for 
publication: SHELXL97. 

The authors wish to thank Dr Hong Su from the Chemistry 
Department of the University of Cape Town for her assistance 
with the data collection and refinement and the DST - 
National Research Foundation Centre of Excellence in 
Catalysis, c*change for financial support. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HG5096). 
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4,10,16,22-Tetrakis(2-chloroacetoxy)-6,12,18,24-tetramethoxy-2,8,14,20- 
tetrapeiitylresorcin[4]arene 

P, B, Pansuriya, H, B. Friedrich and G. E, M, Maguire 
Comment 

Over recent decades interest in resorcin[4]arenes has grown. They are ideal macrocyclic molecules with versatile applica- 
tions such as hosts for molecular recognition (Asadi et al, 2011), catalysts (Yong et al, 2010), functionalization into nano- 
particle scaffolds (Balasubramanian et al, 2007), multidentate ligands (Misra & Liu 2007), and analytical reagents (Dickert 
etal, 1997). 

A wide range of resorcin[4]arene derivatives with different physicochemical properties have thus been synthesized. One 
family of these molecules which has received much attention recently is the semi flexible tetramethoxy resorcin[4]arenes 
(Wiegmann et al. , 201 1). Here we report the crystal structure of novel a tetramethoxy resorcin[4]arene derivative containing 
chloroacetoxy moieties on the upper rim. 

The title compound has a rccc (boat) configuration (Fig. 1). The structure posseses disorder in both the upper and lower 
rim regions. In the crystal the molecule forms capsule structures due to interlocking between two molecules by way of the 
chloroacetoxy "head groups" (Fig. 2). The feet are such that two adjacent pentyl groups are linear, while the remaining two 
are bent. This may be due to interdigitation of a chlorine atom in between the "feet" (Fig. 3). This results in insufficient 
space for the remaining pairs of alkyl groups to extend in a linear fashion. There are no hydrogen bonds or n-n stacking 
interactions in the crystal. 

Experimental 

2,8,14,20-Tetrapentyl-4, 10, 16,22-tetrakis (2-chloroacetoxy)-6, 12, 1 8,24-tetramethoxyresorcin[4]arene 

Tetramethoxy resorcin[4]arene (0.825 g, 1 mmol) (Mclldowie etal. (2000)) and pyridine (0.363 g, 8 mmol) were added 
in tetrahydrofuran (20 ml) followed by the addition of chloroacetyl chloride (0.903 g, 8 mmol). The solution was stirred 
at room temperature for 24 h. Subsequently, methylene chloride (20 ml) was added and then the solvent was removed 
under vacuum at 60°C. Water and methylene chloride was then added to the residue. The organic layer was washed with 
water, dried over anhydrous magnesium sulfate and then removed under reduced presssure. The residue was then stirred in 
methanol, filtered and washed with methanol to give pure product (Yield: 0.90 g, 80%). 

Crystals suitable for single-crystal X-ray diffraction were grown in methanokmethylene chloride(l:2) at room temper- 
ature. M.p. = 464 K. 

Refinement 

All non-hydrogen atoms, except some of the disordered moieties, were refined anisotropically. The disordered moieties 
are CllA and C31A versus CUB and C31B with site occupancy factors of 0.50 each; C35A and C36A versus C35B and 
C36B with site occupancy factors of 0.689 and 0.3 11 respectively; C44A versus C44B with site occupancy factors of 0.472 
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and 0.528 respectively; C50A, C51A and C52A versus C50B, C51B and C52B with site occupancy factors of 0.450 and 
0.550 respectively. All these disordered atoms except CllA, CI IB, C3 1 A and C3 IB, were refined with isotropic temperature 
factors. C36A, C36B, C44A, C44B, C52A and C52B were refined with fixed C/iso value. All the hydrogen atoms were 
placed at calculated positions with bond distances to their parent atoms ranging from 0.95 A to 1.00 A and refined as riding 
on their parent atoms with C/jso (H) = 1.2 or 1.5 C/gn (C). 



Figures 




Fig. 1. The molecular structure of the title compound with selected atomic numbering; the H 
atoms have been omitted for clarity. Displacement ellipsoids are drawn at 40% probability. 




Fig. 2. The capsule formation by two "bowl" structures. Hydrogen atoms in each unit have 
been omitted. Displacement ellipsoids are drawn at 40% probability. 



Fig. 3. Packing of the title compound in the crystal. The interlocking of "head groups" as well 
as interdigitation of one of the chlorines in the "feet" is visible. All H atoms have been omit- 
ted for clarity. 



4,1 0,1 6,22-Tetral<is(2-chloroacetoxy)-6,1 2,1 8,24-tetramethoxy- 2,8,1 4,20-tetrapentylresorcin[4]arene 



Crystal data 




C60H76CI4O12 


^■(000) = 2400 


Mr= 1131.01 


Dx= 1.263 Mgm"^ 


Monoclinic, P2\ln 


Melting point: 464 K 


Hall symbol: -P 2yii 


Mo Ka radiation, X = 0.71073 A 


a = 12.4190 (5) A 


Cell parameters from 37389 reflections 


6 = 26.1925 (11) A 


e= 1.6-27.6° 


c= 19.1638(8) A 


\i = 0.26 mm ' 


P= 107.407(1)° 


T= 173 K 


V= 5948.2 (4) A^ 


Block, colourless 


Z = 4 


0.22x0.18x0.16 mm 
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Data collection 



Bruker Kappa DUO APEXII 
diifractometer 

Radiation source: fine-focus sealed tube 
graphite 

0.5° (p scans and co 

Absorption correction: multi-scan 
{SADABS; Bruker, 2006) 
7'min = 0.945, rmax = 0.960 
37389 measured reflections 



13698 independent reflections 

8473 reflections with /> 2a(/) 
/?i„,= 0.037 

Omax = 27.6°, Ojnin = 1.6° 
/! = -16^15 

;!; = -26^34 
/ = -24^24 



Refinement 

Refinement on 
Least-squares matrix: fiiU 
/?[i^>2a(F^)] = 0.063 
wR{I^) = 0.199 
5'= 1.05 

13698 reflections 
694 parameters 
12 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difl^erence Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = y[a\Fo^) + (0.0967Pf + 2.9849P] 

where P = (i^o^ + 27^0^3 
(A/(jW = 0.001 

Apmax = 0.61 e A"^ 

Apmin = -0.60eA-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d. 's in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of -F^ against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, convention- 
al i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > a{F^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. iJ- factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




C12 


0.31131 (8) 


1.17006(3) 


0.77801 (6) 


0.0613 (3) 


C13 


1.02976 (8) 


0.94705 (5) 


0.71176(7) 


0.0896 (4) 


C14 


0.89879 (7) 


0.69935 (3) 


1.22023 (5) 


0.0568 (2) 


01 


0.58385 (17) 


0.71264(8) 


1.08755 (11) 


0.0447 (5) 


02 


0.22948 (15) 


0.80022 (9) 


1.04907 (11) 


0.0467 (5) 


03 


0.3177 (2) 


0.83760(11) 


1.15675 (14) 


0.0655 (7) 
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C29 

H29A 

H29B 

H29C 

C30 

C32 

H32A 

H32B 

C33 

H33A 

H33B 

C37 

H37A 

H37B 

H37C 

C38 

C39 
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H41B 

C42 
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C48 

H48A 

H48B 

C53 
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H53B 

H53C 

C54 

C55 

H55A 

H55B 

C56 

H56A 



0.5627 (3) 

0.5575 

0.6245 

0.4916 

0.2355 (3) 
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A AAC/1 /l OA 

U.UUj4 vlzj 
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A Al CA 
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A A4A4 /"I Q"\ 
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U.U14Z / ) 


A A0C7 
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A Ai/;/; /"i /I'V 


A AIOA /l A\ 


A AA17 /'I 1 A 

U.UU3 / ( 1 1 J 


A AAQI 

U.UUVj 




A AAOQ f'l 1 A 
U.UUZo 1^ 1 1 J 




A A'3'7'3 /I /I'V 


A ATC'l /l C'V 


A A/1 ^A ( 1 7^ 

U.U404 (,1 /j 


A AAC 1 /I OA 

U.UU J 1 (IZj 


A AAQC 

U.UUVj 


1^12) 


A AAl A /"l OA 

U.UUlU l,lZj 




A A^OO /"I 

U.U4ZZ yij) 




A AIOI /I C"\ 


_A AA07 /I AA 
V.VVZ / 1,14J 


A Al 70 

U.UI /o 


[U) 


—A Al /I AA 
U.UI J4 1,14J 




U.Ujy4 ylj) 


A A^CO /"I o 


A A J^/l 7 / 1 7"v 

U.U44/ /J 


A AAA/1 /I OA 

U.UUU4 (IzJ 


A Al CC 

U.UI JJ 


(II) 


—A AAl 1 /"I OA 

U.UUlj i,izj 




A ACT! /I 


A AOQA n ^\ 


A A/CI /'7'v 


A AAAI /l lA 

U.UUU3 ( 13J 


A AO 1 "5 
U.U21 J 




A AAAQ f'l 'X\ 
U.UUUV yi-j) 






A AC 1/1 /I 7'V 


A nana A\ 
U.UjUj (14j 


A AA 1 A / 1 7A 

u.uuiy (izj 


A AAQQ 

U.uuyy 


(10) 


A AAA/1 ( 1 OA 
U.UUU4 l,lZj 




A A^aA /I T'l 






_A Al 71 /I OA 

U.UI /I 1,1(>J 


A Al A7 

U.UIU/ 




A AAOQ /"I AA 

U.UUZo 1,10J 


L/fZ 


A AQA 


U. Izo (,4J 


A AT 17 /l Q'V 

u.uj iz (,iyj 


A A17 /lA 
U.U3Z yj ) 


0.0188 


(18) 


A Al Q f'OA 
U.Ulo (,Z ) 




A A7T 
U.U /Z (ZJ 


A A/1 1/^ /l 

U.U430 (,1 oj 


A AC/i /'7'V 

U.U JO ^^z ) 


A AAAQ f^ /;A 

u.uuuv 1^1 oj 


0.0337 


(18) 


A Al 1A f'l CA 
U.UI jO 1^1 JJ 


C4o 


0.0342 (14) 


A A/; A /IX 

0.064 (2) 


A A /I AT /■ 1 n\ 

0.0407 (17) 


A Alii z' ^ A \ 

-0.01 13 (14) 


0.0133 


(12) 


A AAAO /I C\ 

-0.0002 (15) 


C47 


0.0348 (16) 


0.098 (3) 


0.070 (2) 


-0.0168 (18) 


0.0225 


(16) 


-0.017 (2) 


C48 


0.0555 (18) 


0.0491 (18) 


0.0482 (18) 


0.0004(15) 


0.0275 


(15) 


-0.0046 (14) 


C53 


0.064 (2) 


0.059 (2) 


0.069 (3) 


-0.0237 (19) 


-0.0126 (19) 


0.0152(19) 


C54 


0.0352 (14) 


0.0433 (16) 


0.0398(16) 


0.0067 (12) 


0.0075 


(12) 


0.0014(13) 


C55 


0.0470 (16) 


0.0475 (17) 


0.0371 (16) 


0.0128 (14) 


0.0084 


(13) 


0.0033 (13) 
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A AAA 
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A 1 AC 
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U.UOZ (^jj 
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A AAQ 
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A AT 1 
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A AA^'7 /l 1^ 

U.UUj / v13J 


A A/1 1 Q 


A A1 HA /I ^^ 

U.Ul /4 ^1 J) 




A A4A 


A AC/; 


A A/IC //l^ 


_A AA1 rA\ 
U.UUi (H) 


U.UZO \ j ) 


_A AA/; 


C34A 


A A^OA /"I TV 

0.0429 (1?) 


A AC 1 /0\ 

0.051 (2) 


0.093 (3) 


A AAT yl /" 1 C\ 

—0.0074 (15) 


0.0276 (18) 


A AAA A /"l A\ 

0.0000 (19) 


C49A 


0.097 (3) 


0.073 (3) 


0.054 (2) 


-0.022 (2) 


0.040 (2) 


-0.0134(19) 


CUB 


0.082 (2) 


0.180 (4) 


0.0565 (17) 


0.013 (2) 


0.0493 (15) 


0.0147(18) 


C31B 


0.041 (4) 


0.114(9) 


0.041 (5) 


0.006 (6) 


0.020 (4) 


0.010(6) 


C34B 


0.0429 (17) 


0.051 (2) 


0.093 (3) 


-0.0074 (15) 


0.0276 (18) 


0.0000(19) 


C49B 


0.097 (3) 


0.073 (3) 


0.054 (2) 


-0.022 (2) 


0.040 (2) 


-0.0134(19) 



Geometric parameters (A, °) 



C12 — C39 


1.762 (3) 


C40 — H40A 


0.9900 


CIS — C47 


1.747 (4) 


C40 — H40B 


0.9900 


C14 — C55 


1.755 (3) 


C41 — C42 


1.514 (5) 


Ol — C2 


1.373 (3) 


C41 — H41A 


0.9900 


Ol — C29 


1.424 (4) 


C41 — H41B 


0.9900 


02 — C30 


1.347 (4) 


C42 — C43A 


1.484 (8) 


02 — C4 


1.413 (3) 


C42 — H42A 


0.9900 


03 — C30 


1.181 (4) 


C42 — H42B 


0.9900 


04— C9 


1.370 (3) 


C45— H45A 


0.9800 


04 — C37 


1.429 (3) 


C45 — H45B 


0.9800 


05 — C38 


1.349 (3) 


C45 — H45C 


0.9800 


05 — Cll 


1.415 (3) 


C46 — C47 


1 5 14 Ml 


06— C38 


1.189 (3) 


C47— H47A 


0.9900 


07— C16 


1.366 (3) 


C47— H47B 


0.9900 


07— C45 


1.427 (3) 


C48— C49A 


1.534 (5) 


08— C46 


1.339 (4) 


C48— H48A 


0.9900 


08— CIS 


1.418(3) 


C48— H48B 


0.9900 


09— C46 


1.191 (4) 


C53— H53A 


0.9800 


OlO— C23 


1.373 (3) 


C53— H53B 


0.9800 


OlO— C53 


1.409 (4) 


C53— H53C 


0.9800 


Oil— C54 


1.358 (3) 


C54— C55 


1.495 (4) 


Oil— C25 


1.417(3) 


C55— H55A 


0.9900 


012— C54 


1.187 (3) 


C55— H55B 


0.9900 


CI— C6 


1.389 (4) 


C56— C57 


1.542 (5) 


CI— C2 


1.397 (4) 


C56— H56A 


0.9900 


CI— C28 


1.523 (4) 


C56— H56B 


0.9900 


C2— C3 


1.387 (4) 


C57— C58 


1.532 (5) 


C3— C4 


1.385 (4) 


C57— H57A 


0.9900 


C3— H3 


0.9500 


C57— H57B 


0.9900 


C4— C5 


1.385 (4) 


C58— C59 


1.543 (6) 


C5— C6 


1.400 (3) 


C58— H58A 


0.9900 


C5— C7 


1.516(4) 


C58— H58B 


0.9900 


C6— H6 


0.9500 


C59— C60 


1.486 (7) 
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u.ysuu 
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r^^Cx UTA A 

czy — HzyA 


A AOAA 

u.youu 


Czy — Hzyri 


A AOAA 

u.youu 


Czy — ^Hzyc 


A AOAA 

U.youu 


CiU — Ci IB 


1 A "71 / 1 1 \ 

1.4 /i (11) 


CiU — Ci 1 A 


1 C A/1 1 A\ 

1.5y4 (lU) 


C32— C33 


1.525 (4) 


C32— H32A 


0.9900 


C32— H32B 


0.9900 


C33— C34A 


1.536(4) 


C33— H33A 


0.9900 


C33— H33B 


0.9900 
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A AOAA 
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A OOAA 
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C4yA — xi4yD 


A AAAA 

U.yyuu 


i~^z.r\ A /^c 1 A 


l.Jo4 (Izj 


f~^Z.r\ A TUCA A 

CjUA — hljUA 


A AAAA 

U.yyuu 


f~^Z.(\S. TUCAD 

CjUA — HdUd 


A AAAA 

U.yyuu 
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CjIA — hlj lA 


A AAAA 

U.yyuu 
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A AAAA 

U.yyuu 
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A AOAA 

u.ysuu 


CDzA — xijZD 


A OQAA 

u.youu 


CjzA — HjZC 


A AOAA 

u.youu 
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CUB — CJ Id 


1 I'^n {^ A\ 
V.I 11 (lUJ 


/^"i 1 D XJ'2 1 

CiiD — MiiC 


A AAAA 

U.yyuu 


CJId — MilU 


A AAAA 

U.yyuu 


CiJD — CJOD 


1 A /"i A\ 

1.4 JO (14j 


C3jd — MJdC 


A AAAA 

U.yyuu 


CJjD — MiDU 


A AAAA 

U.yyuu 


CioB — H3oU 


A AOAA 

U.9oUU 


CJoD — HJob 


A AOAA 

U.youu 


C36B— H36F 


0.9800 


C44B— H44D 


0.9800 


C44B— H44E 


0.9800 


C44B— H44F 


0.9800 


C50B— C51B 


1.565 (10) 


C50B— H50C 


0.9900 
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C3 / — hli /A 


A AOAA 


CXI H^7R 




C37 — ^H37C 


0.9800 


C38 — C39 


1.512 (4) 


C39 — H39A 


0.9900 


C39 — ^H39B 


0.9900 


C40 — C41 


1.517 (4) 


Cz — u 1 — cz y 


1 1 O "I 
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C 3 U — \Jl — C4 
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Cy — U4 — / 


il /.O (Zj 


Ci 6 — U J — C i 1 


1 1 T n 

ii /.y (zj 


CiO — U / — C4j 




C4d — (Jo — C 1 o 


1 1 n 1 /">\ 

iiy.j \i) 


i^TJ r^zi 


i i /.4 (^j J 




iio. / (Zj 


L-O — L/1 — Cz 


iiO.U (1) 


Co — C 1 — Czo 


izU.O (Z) 


Cz — C 1 — Cz o 


izi.z (Z) 


/^o /^"i 
U 1 — Cz — C J 


izi.U (I) 


(Jl — Lz— LI 


iio.o (I) 


C3 — Cz — C 1 


izU.i (z) 


/^/l /^Q /^T 

C4 — C3 — Cz 


1 1 A A 

iiy.u (z) 


r^A r^i xji 
L/t — — Mi 


1 OA < 
iZU.D 


/^T /^l JJ1 

CZ — C3 — rl3 


1 TA C 
iZU.D 


/^/l 

C3 — C4 — Cj 


izj.o (ZJ 


/^■i /^A /^o 
Ci — C4 — Uz 


1 1 O A 

iio.U (zj 


/^C /^/l 

Cj — C4 — Uz 


1 1 O 1 

iio. i (1) 


/^A r^z r^c 
C4 — CD — Co 


1 1 C T /">\ 

iiS.z (z) 


i^yl c^n 

C4 — C J — C / 


izj.4 (1) 


i^T 

Co — C J — c / 


1010 /'o^ 
izi.z yl) 


r^-\ r^c. 

Cl — Co — Cj 


1 0T Q /'o^ 
izj.o (ZJ 


i^/C U/C 

Cl — Co — hlo 


1 1 O 1 

iis.i 


C^C TU/i 

Cj — Co — Ho 


1 1 O 1 

iis.i 


/^c r^n r^o 
Cj — C / — Co 


1 1 1 T 

i i i . / \l) 


Cj — C / — C3z 


1 1 A O 

iiU.6 (I) 


Co — C / — C3z 


1111 

iii.j (ZJ 


r^z r^n Ln 
C J — C / — rl / 


1 A/; A 


r^o r^n xn 
Co — C / — xi / 


1 na A 

iUo.y 


C3Z — C / — H / 


1 A/: A 

iuo.y 


cij — Co — cy 


1 1 T A /OA 

ii /.y (zj 


Cli — Co — C/ 


1 0'5 C /0\ 

iZj.3 (Zj 


r^c\ r^o r^n 

cy — Co — c / 


1 1 O iC /o\ 
iio.o (I) 


f^A r^c\ 1 A 

(J4 — cy — c 1 u 


1 Ol T /0\ 

izj. / (z) 


f\A /^n /^o 

04 — C9 — Cs 


115.7 (2) 


CIO— C9— C8 


120.6 (2) 


Cll— CIO— C9 


118.7 (2) 


Cll— CIO— HIO 


120.6 


C9— CIO— HIO 


120.6 


CIO— Cll— C12 


123.8 (2) 



CjUB — hljUU 


A AAAA 


J i Jj — JZ,JJ 




C51B — H51C 


0.9900 


C51B — H51D 


0.9900 


C52B — H52D 


0.9800 


C52B — H52E 


0.9800 


C52B — H52F 


0.9800 


U / — C4D — ^rl45A 


1 AA C 


U / — C43 — hl43h5 


1 AA C 

iuy.D 


xl43A — C4D — xl4jrs 
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